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(54) SCREW COMPRESSOR 



(57) There is provided a screw compressor which 
needs neither a bed nor a coupling, therefore not involv- 
ing alignment, and yet in which gas is not heated by the 
motor. The screw compressor has a compression sec- 
tion 21 and a motor section 22 inside a casing 20. Both 
a rotor 27 of a motor 23 and a screw 26 of the compres- 



sion section 21 are fixed to one main shaft 25. The main 
shaft 25 is supported at three points by a total of three 
bearings of both-end rolling bearings 31 , 32 and a cen- 
tral rolling bearing 33. A refrigerant passage 45 passes 
only through the compression section 21 and not 
through the motor section 22. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a screw com- 
pressor for compressing a gas such as a refrigerant. 

BACKGROUND ART 

[0002] Semi-closed type screw compressors have 
been widely used recently. This semi-closed type screw 
compressor is so constructed that a motor section and 
a compression section are placed in a casing, with a mo- 
tor shaft of the motor section and a screw shaft of the 
compression section provided as an integral unit, where 
the refrigerant is sucked into a compression section 
through the motor section. 

[0003] However, in this semi-closed type screw com- 
pressor, since the refrigerant is sucked into the com- 
pression section through the motor section, the refriger- 
ant is heated by the motor, causing a problem of dete- 
riorated efficiency. 

[0004] Therefore, such an open type screw compres- 
sor as shown in Fig. 2 is reviewed. This open type screw 
compressor assembly is so constructed that a motor 2 
and a screw compressor 3 are mounted on a large-sized 
bed 1 , while a shaft 2a of the motor 2 and a shaft 3a of 
the screw compressor 3 are coupled to each other with 
a coupling 5. 

[0005] However, in this open type screw compressor, 
since the motor 2 and the screw compressor 3 are pro- 
vided as completely separate units, the large-sized bed 
1 and the coupling 5 are involved while the alignment 
between the shaft 2a of the motor 2 and the shaft 3a of 
the screw compressor 3 takes man-hours, thus resulting 
in a problem of quite high costs. 

DISCLOSURE OF THE INVENTION 

[0006] Accordingly, an object of the invention is to pro- 
vide a screw compressor in which the needs for the bed 
and the coupling are eliminated, therefore the need for 
alignment being also eliminated, and yet in which the 
gas is not heated by the motor. 
[0007] In order to achieve the above object, in a first 
aspect of the invention, there is provided a screw com- 
pressor in which a compression section and a motor 
section are placed in a casing, comprising: 

a gas passage passing only through the compres- 
sion section; and 

a main shaft to which a rotor of the motor section 
and a screw of the compression section are fixed. 

[0008] In this screw compressor of the first aspect of 
the invention, since the compression section and the 
motor section are placed inside the casing, the casing 
plays the role of a bed, eliminating the need for the bed. 



Further, since both the rotor of the motor section and the 
screw of the compression section are fixed to one main 
shaft, the need for the coupling of the prior art is elimi- 
nated, so. that the man-hour for alignment is eliminated. 

s As a consequence, this screw compressor can be man- 
ufactured with low cost and can be installed simply. 
[0009] Further, 'since the gas passage passes only 
through the compression section and not through the 
motor section, gas is never heated by the motor of the 

10 motor section. As a consequence, this screw compres- 
sor is good at compression efficiency. 
[001 0] In one embodiment, the main shaft is support- 
ed at three points by bearings provided at three sites of 
an end portion of the motor section, an end portion of 

15 the compression section and a site between the motor 
section and the compression section. 
[001 1 ] According to this embodiment, since the main 
shaft is three-point supported by the bearings provided 
at the three points, the number of rolling bearings in- 

20 volved is reduced and the assembly is also facilitated. 
As a consequence, this screw compressor can be man- 
ufactured with low cost. 

[0012] In one embodiment, a motor-cooling air pas- 
sage is provided in the casing and air blown by a fan 

25 that is driven by a motor of the motor section passes 
through the motor-cooling air passage. 
[001 3] According to this embodiment, the air blown by 
the fan passes through the motor-cooling air passage 
to cool the motor. As a consequence, coils of the motor 

30 can be prevented from elevating in temperature. 

[0014] In a second aspect of the invention, there is 
provided a screw compressor comprising: 

a casing which is internally partitioned into a first 
35 chamber and a second chamber opposed to each 
other; 

a screw type compression section placed in the first 
chamber; 

a motor section placed in the second chamber and 
40 having a motor for driving the compression section; 
a gas passage defined in the first chamber and al- 
lowing a gas to flow from an inlet only through the 
compression section to an outlet; and 
a motor-cooling air passage defined in the second 
45 chamber and allowing air to pass from an inlet only 
through the motor section to an outlet, wherein 
the gas passage and the motor-cooling air passage 
are independent from each other, and 
a main shaft to which a rotor of the motor is fixed 
50 has an extended portion axially extended, and the 
screw of the compression section is fixed to the ex- 
tended portion. 

[001 5] According to the screw compressor of the sec- 
55 ond. aspect of the invention, since the compression sec- 
tion and the motor section are placed in the first chamber 
and the second chamber, respectively, defined in the 
casing, the casing plays the role of a bed, eliminating 
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the need for the bed. Also, since both the rotor of the 
motor section and the screw of the compression section 
are fixed to one main shaft, the need for the coupling of 
the prior art is eliminated, so that the man-hour for align- 
ment is also eliminated. As a consequence, this screw 
compressor can be manufactured with low cost, andean 
be installed simply, 

[0016] Further, since the gas passage passes only 
through the compression section and not through the 
motor section, gas is never heated by the motor of the 
motor section. As a consequence, this screw compres- 
sor is good at compression efficiency. 
[001 7] One embodiment f u rther comprises a fan driv- 
en by the motor provided at a vicinity of the inlet of the 
motor-cooling air passage, wherein air blown by the fan 
is allowed to flow to the motor-cooling air passage. 
[001 8] According to this embodiment, the air blown by 
the fan passes through the motor-cooling air passage 
to cool the motor. As a consequence, coils of the motor 
can be prevented from elevating in temperature. 
[001 9] In one embodiment, the screw of the compres- 
sion section is a single screw. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

Fig. 1 is a sectional view of a screw compressor ac- 
cording to an embodiment of the invention; and 
Fig. 2 is a front view of a screw compressor assem- 
bly according to the prior art. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0021] Hereinbelow, the present invention is de- 
scribed in detail by way of an embodiment thereof illus- 
trated in the accompanying drawings. 
[0022] As shown in Fig. 1 , this screw compressor has 
a casing 20 partitioned by a partitioning wall 70 into a 
first chamber 71 and a second chamber 72 opposed to 
each other. A compression section 21 is placed in this 
first chamber 71 , and a motor section 22 is placed in the 
second chamber 72, respectively. In the compression 
section 21 , a screw 26 fixed to an end portion of a main 
shaft 25 is rotatably fitted into a cylinder 24 formed in- 
tegral with the casing 20. A rotor 27 of a motor 23 in the 
motor section 22 is fixed at the other end portion of the 
main shaft 25. That is, the main shaft 25 to which the 
rotor 27 is fixed has an axial extended portion, to which 
extended portion the screw 26 is fixed. A stator 28 of the 
motor 23 is fixed to the casing 20. 
[0023] The main shaft 25 is supported at three points 
of both ends and a center thereof. More specifically, an 
outer end side of the screw 26 of the main shaft 25 is 
supported by a rolling bearing 31 , an outer end side of 
the rotor 27 of the motor 23 of the main shaft 25 is sup- 
ported by a rolling bearing 32, and the main shaft 25 is 
supported by a rolling bearing 33 between the motor 



section 22 and the compression section 21 . 
[0024] Also, the first chamber 71 of the casing 20 in- 
cludes an inlet 41 and an outlet 42, as well as a refrig- 
erant passage 45 as a gas passage for communicating 

5 the inlet 41 and the outlet 42 with each other. This re- 
frigerant passage 45 passes only through the compres- 
sion section 21, and not through the motor section 22, 
making the refrigerant gas flow as shown by arrows G. 
[0025] Also, a fan 51 is fixed at an end portion of the 

10 main shaft 25 on the motor section 22 side. In the sec- 
ond chamber 72 of the casing 20, a motor-cooling air 
passage 54 is formed so as to extend from an inlet 52 
to an outlet 53, so that the cooling air blown by the fan 
51 located near the inlet 52 flows as shown by an arrow 

is w, thereby cooling the motor 23. The refrigerant pas- 
sage 45 and the motor-cooling air passage 54 are inde- 
pendent from each other. It is noted that reference nu- 
meral 61 denotes a slide valve. 
[0026] In this constitution, as the main shaft 25 ro- 

20 tates, the refrigerant gas is compressed between the 
cylinder 24 and the screw 26 in the compression section 
21 , flowing through the refrigerant passage 45 as shown 
by the arrow G in Fig. 1 . In this operation, since the re- 
frigerant passage 45 passes only through the compres- 

25 sion section 21 and not through the motor section 22, 
the refrigerant gas is never heated by the motor 23 of 
the motor section 22. As a consequence, this screw 
compressor is good at compression efficiency. 
[0027] Also, the air blown by the fan 51 that is driven 

30 by the motor 23 passes through the motor-cooling air 
passage 54 as shown by the arrow W, thereby cooling 
the rotor 27 and the stator 28 of the motor 23. As a con- 
sequence, coils of the rotor 27 and the stator 28 of the 
motor 23 can be prevented from elevating in tempera- 

35 ture, so that the reliability can be improved. 

[0028] In this screw compressor, since the compres- 
sion section 21 and the motor section 22 are placed in 
the casing 20, the casing 20 itself plays the role of a bed, 
eliminating the need for a bed. 

40 [0029] Further, since both the rotor 27 of the motor 23 
and the screw 26 of the compression section 21 are 
fixed to one main shaft 25, the need for the coupling is 
eliminated, so that the man-hour for alignment is elimi- 
nated. As a consequence, this screw compressor can 

45 be manufactured with low cost and can be installed sim- 
ply- 

[0030] Further, since the main shaft 25 is supported 
at three points by a total of three rolling bearings, the 
both-end rolling bearings 31, 32 and the central rolling 

50 bearing 33, the necessary number of rolling bearings 
can be reduced and the assembly is also facilitated, as 
compared with the conventional case of four-point sup- 
port. As a consequence, this screw compressor can be 
manufactured with low cost. 

55 [0031 ] Whereas the above embodiment has been ex- 
emplified by a single screw compressor, the present in-, 
vention may also be applied to double screw compres- 
sors. In the case of a double screw compressor, al- 
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though two main shafts are employed, yet the case is 
the same in that both rotor and screw are fixed to each 
shaft. 

[0032] Also, although the screw 26 provided sepa- 
rately from the main shaft 25 is fixed to this main shaft 
25 in the above embodiment, the screw may also be 
formed integrally with the main shaft. In this case also, 
it is described herein that the screw is fixed to the main 
shaft. 

[0033] Although the main shaft 25 is supported by the 
rolling bearings 31 , 32, 33 in the above embodiment, the 
main shaft 25 may also be supported by plain bearings. 
[0034] Further, although the screw compressor of the 
above embodiment is used to compress the refrigerant, 
yet the screw compressor of the present invention may 
be used for the compression of gases such as air, oxy- 
gen and nitrogen without being limited to refrigerants. 
[0035] As. apparent from the above description, since 
the compression section and the motor section are 
placed inside the casing, the casing plays the role of a 
bed, eliminating the need for the bed. Further, since both 
the rotor of the motor section and the screw of the com- 
pression section are fixed to one main shaft, the need 
for the coupling of the prior art is eliminated, so that the 
man-hour for alignment is eliminated. As a conse- 
quence, this screw compressor can be manufactured 
with low cost and can be installed simply. 
[0036] Also, according to the screw compressor of 
one embodiment, since the gas passage passes only 
through the compression section and not through the 
motor section, gas is never heated by the motor of the 
motor section. As a consequence, this screw compres- 
sor is good at compression efficiency. 
[0037] Also, according to the screw compressor of 
one embodiment, since the main shaft is three-point 
supported by the bearings provided at the three points, 
the number of rolling bearings involved is reduced and 
the assembly is also facilitated. As a consequence, this 
screw compressor can be manufactured with low cost. 
[0038] Also, according to the screw compressor of 
one embodiment, since air blown by the fan that is driven 
by the motor passes through the motor-cooling air pas- 
sage to cool the motor, coils of the rotor and the stator 
of the motor can be prevented from elevating in temper- 
ature, so that the motor reliability can be improved. 



Claims 

1. A screw compressor in which a compression sec- 
tion (21 ) and a motor section (22) are placed in a 
casing (20), comprising: 

a gas passage (45) passing only through the 
compression section (21); and 
a main shaft (25) to which a rotor (27) of the 
motor section (22) and a screw (26) of the com- 
pression section (21) are fixed. 



2. The screw compressor according to Claim 1, 
wherein the main shaft (25) is supported at three 
points by bearings (32, 31 , 33) provided at three 
sites of an end portion of the motor section (22), an 

5 end portion of the compression section (21) and a 
site between the motor section (22) and the com- 
pression section (21). 

3. The screw compressor according to Claim 1, 
10 wherein a motor-cooling air passage (54) is provid- 
ed in the casing (20) and air blown by a fan (51 ) that 
is driven by a motor (23) of the motor section (22) 
passes through the motor-cooling air passage (54). 

15 4. A screw compressor comprising: 

a casing (20) which is internally partitioned into 
a first chamber (71 ) and a second chamber (72) 
opposed to each other; 

20 a screw type compression section (21) placed 

in the first chamber (71); 
a motor section (22) placed in the second 
chamber (72) and having a motor (23) for driv- 
ing the compression section (21); 

25 a gas passage (45) defined in the first chamber 

(71 ) and allowing a gas to flow from an inlet (41 ) 
only through the compression section (21 ) to an 
outlet (42); and 

a motor-cooling air passage (54) defined in the 
30 second chamber (72) and allowing air to pass 

from an inlet (52) only through the motor section 
(22) to an outlet (53), 

wherein 

35 

the gas passage (45) and the motor-cooling air 
passage (54) are independent from each other, 
and 

a main shaft (25) to which a rotor (27) of the 
40 motor (23) is fixed has an extended portion ax- 

ially extended, and the screw (26) of the com- 
pression section (21) is fixed to the extended 
portion. 

45 5. The screw compressor according to claim 4, further 
comprising a fan (51) driven by the motor (23) pro- 
vided at a vicinity of the inlet (52) of the motor-cool- 
ing air passage (54), wherein air blown by the fan 
(51) is allowed to flow to the motor-cooling airpas- 

50 sage (54). 

6. The screw compressor according to Claim 4, 
wherein the screw (26) of the compression section 
(21) is a single screw. 

55 
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